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POREWORD 

This report is a revision of Data Report 
590 published under the same title in January 
1971. The revision updates the original data 
to cover the period from 1951 through 1973. 
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INTRODUCTION 

Activities of various projects on the Range often necessitate 
a knowledge of atmospheric conditions at the surface, or aloft, 
weeks or months in advance of the scheduled mission. As this is 
well beyond the capability of the normal 24-56 hour forecast, or 
thi». longer five-day outlook, a statistical analysis of exoteric 
meteorological data is often desirable. 

This report presents the frequency of occurrence of the 
critical meteorological condition, mean values, and extreme con- 
ditions classified by months and hours that can be expected at 
"A" Station, White Sands Missile Range (WSMR), New Mexico, latitude 
32° 22» 42" north, longitude 106° 28» 47" west, elevation 4,238 
feet above mean sea level (MSL). The eight surface parameters so 
analyzed are temperature, relative humidity, dew point, station 
pressure, density, precipitation, and observed weather and clouds. 
The statistical information is based on the observational period 
1951-1973.  It must be realized, however, that the data presented 
in this type of statistical analysis are merely an aid and not the 
final or complete answer to scheduling a mission successfully from 
the meteorological standpoint. Averages or means do not give 
information on the random variability of monthly or hourly values 
or long-term climatic changes. 

A statistical analysis of sky cover, surface wfid conditions, 
and visibility appeared in Report 1 of this series [1]» while 
climatological information on upper air data at various test sites 
on the Range appears in Report 3 in the series [2, 3, 4, 5, 6, 7]. 
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FIGURE 1.  MAP OF WHITE SANDS MISSILE RANGE 



EXPLANATION OF TERMS 

1. DRY-BULB TEMPERATURE.  Technically, the ambient temperature 
registered by the dry-bulb thermometer of a psychrometer. 
However, it is identical with the temperature of the air 
and may also be used in that sense.  [8] 

2. RELATIVE HUMIDITY.  The ratio, expressed as a percentage, of 
the actual vapor pressure in the air to the amount that would 
be present if the air were saturated at the same pressure and 
temperature.  [8] 

3. DEW POINT TEMPERATURE.  The temperature to which a given parcel 
of air must be cooled at constant pressure and constant water- 
vapor content in order for saturation to occur.  [8] 

4. STATION PRESSURE. The atmospheric pressure at the assigned 
station elevation.  [8] 

5. HYDROMETEORS.  A hydrometeor is a meteor consisting of liquid 
or solid water particles which are either falling through or 
suspended in the atmosphere, blown from the surface by wind, 
or deposited on objects.  Some examples are fog, rain, drizzle, 
freezing rain, hail, snow, blowing snow, etc.  [8] 

6. LITHOMETEORS. A lithometeor is a meteor consisting of a visible 
concentration of mostly solid, dry particles. The particles are 
more or less suspended in the air or lifted from the ground by 
wind. The term includes such dry atmospheric suspensoids as dust, 
haze, smoke, sand, etc.  [8] 

7. TEMPERATURE EXTREME.  In climatology, the highest and, in some 
cases, the lowest temperature observed during a given period or 
during a given month or season of that period.  If this is the 
whole period for which observations are available, it is the 
absolute extreme.  [9] 

8. DENSITY.  [10] 
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8.  DENSITY.  [cont'd] 

K      - K 
VX X P    - 0.378 e 

X X 

whe re, 

n ^n   c    ir7-5 C /C    + 237.3 e    - 0.0611  f    lü xx 
X X 

K = C + 273.16 
x   x 

P = Density 

P = Pressure, in millibars 
x 

K  = Virtual temperature in degrees Kelvin 

e = Partial pressure of aqueous vapor, in millibars 

C ■ Temperature, ° Centigrade 
x 

K = Temperature, Absolute, in ° Kelvin 

f = Relative humidity, per cent 

9.  CUMULUS. Dense clouds with vertical development; the upper surface is 
dome-shaped and exhibits rounded protuberances, while the base is nearly 
horizontal. 

When the cloud is opposite the sun, the surfaces normal to the 
observer are brighter than the edges of the protuberances. When the 
light comes from the side, the clouds exhibit strong contrasts of light 
and shade; against the sun, on the other hand, they look dark with a 
bright edge.  [11] 

10. CUMULONIMBUS. Heavy masses of cloud, with great vertical development, 
whose cumuliform summits resemble mountains or towers, whose upper 
parts have a fibrous texture, and ofr n spread out in the shape of an 
anvil. 

Virga frequently trails from the base, which resembles nimbo- 
stratus. This base has often a layer of very low ragged clouds below 
it (fractostratus, fractocumulus). 

Cumulonimbus clouds are generally associated with showers of rain 
or snow and sometimes of hail, and often with thunderstorms.  [11] 



11. MAMMATO-CUMULUS.  (Cumulonimbus mammatus). This description is 
given to all clouds whose lower surfaces resemble pouches. This 
form is found especially in stratocumulus and in cumulonimbus, 
either at the base or, more commonly, on the lower surface of 
anvil projections.  It is also found, though rarely, in cirrus 
clouds, probably when they have originated in the anvil of a 
dis?*rsing cumulonimbus.  [Hi 

12. CIRRUS.  Detached clouds of delicate and fibrous appearance, with- 
out shading (except cirrus nothus), generally white in color, often 
of a silky appearance. 

Cirrus appears in such forms as isolated tufts, lines drawn 
across a blue sky, branching feather-like plumes, curved lines 
ending in tufts, etc.; they are often arranged in banis which cross 
the sky like meridian lines, and which, owing to the effect of per- 
specitve, converge to a point on the horizon, or two opposite 
points (cirrostratus and cirrocumulus often take part in the forma- 
tion of these bands).  [11] 

13. CIRROSTRATUS. A thin, whitish veil which does not blur the outlines 
of the sun or moon, but usually gives rise to halos.  Sometimes it 
is quite diffuse and merely gives the sky a milky look; sometimes 
it more cr less distinctly shows a fibrous structure with disordered 
filaments.  [11] 

14. CIRROCUMULUS. A cirrifonn layer or patch composed of small white 
flakes or of very small globular masses, usually without shadows, 
which are arranged in groups or lines, or more often in ripples 
resembling those of the sand on the seashore.  [11] 

I 

15. STRATUS. A low, uniform layer of cloud, resembling fog, but not 
resting on the ground.  [11] 

16. STRATOCUMULUS. A layer (or patches) composed of laminae, globular 
masses or rolls; the smallest of the regularly arranged elements 
are fairly large; they are soft and grey, with darker parts. 

17. FRACTOSTRATUS. When a layer of stratus is broken up into irregular 
shreds, it is designated "fractostratus".  [11] 

18. FRACTOCUMULUS. This cloud resembles ragged cumulus, in which the 
different parts show constant change.  [11] 
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19. ALTOCUMULUS.  A layer (or patches) composed of laminae or rather 
flattened globular masses, the smallest elements of the regularly 
arranged layer being fairly small and thin, with or without shading. 
These elements are arranged in groups, in lines, or waves, following 
one or two directions, and are sometimes so close together that their 
edges join. 

The thin translucent edges of the elements often show irisations 
which are rather characteristic of this class of cloud.  [11] 

20. ALTOSTRATUS.  Straited or fibrous veil, more or less grey or bluish 
in color.  This cloud is like thick cirrostratus but without halo 
phenomena; the sun or moon shows vaguely, with a faint gleam, as 
though through ground glass.  Sometimes the sheet is thin, with 
forms intermediate with cirrostratus.  Sometimes it is very thick and 
dark, sometimes even completely hiding the sun or moon.  In this case 
differences of thickness may cause relatively light patches between 
very dark parts; but the surface never shows real relief, and the 
straited or fibrous structure is always seen in places in the body of 
the cloud. 

Every form is observed between high altostratus and cirrostratus 
on the one hand, and low altostratus and nimbostratus on the other. 

Rain or snow may fall from altostratus (altostratus precip- 
itans), but when the rain is heavy, the cloud layer will have grows 
thicker and lower, becoming nimbostratus; but heavy snow may fall 
from a layer that is definitely altostratus.  [11] 

21. NIMBOSTRATUS. A low amorphous and rainy layer, of a dark gray color, 
usually nearly uniform; feebly illuminated seemingly from inside. 
When precipitation occurs, it is in the form of continuous rain or 
snow.  However, nimbostratus may occur without rain or snow. 

There is often precipitation which does not reach the ground; in 
this case the base of the cloud is usually diffuse and looks wet 
because of the general trailing precipitation, virga, so that it is 
not possible to determine the limit of its lower surface.  [11] 
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TABLE IV 

MONTHLY AND ANNUAL TEMPERATURE MEANS AND EXTREMES (°FAHRENHEIT) AT SEVEN WSMR SITES 

"A" Site 

Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec  Annual 

Elevation 4,238 FT MSL    Period of Record 1950-1973 

Mean Max 56 60 66 75 84 93 93 91 86 77 64 56 75 
Mean Min 34 38 43 52 60 69 70 69 63 53 41 36 52 
Abs Max 76 81 86 94 103 106 107 103 98 92 84 77 107 
Abs Min -6 8 16 29 38 50 59 55 46 33 22 8 •6 

WSD Site Elevation 3,989 FT MSL Period of Record 1962-1973 

Mean Max 57 61 68 78 87 94   95 92 87 78 66   57    77 
Mean Min 25 29 36 46 53 62   67 64 58 45 33   27    45 
Abs Max 78 81 89 97 100 108  108 104 98 94 83   75   108 
Abs Min -14 5 6 19 26 41   57 51 37 22 12    5   -14 

HMN Site Elevation 4,090 FT MSL Period of Record 1963-1973 

Mean Max 55 59 67 76 85   93 95 91 86 77 65 55   75 
Mean Min 26 29 36 44 52   61 67 64 58 46 35 28   46 
Abs Max 74 78 87 96 100  106 105 106 97 92 81 73   106 
Abs M-'n -3 7 9 25 27   42 57 53 40 24 17 6   -3 

SMR Site Elevation 3,999 FT MSL Period of Record 1963-1973 

Mean Max 56 60 68 77   86   92 95 91 86 77 65   56    76 
Mean Min 27 31 39 48   56   63 68 65 60 47 37   29   48 
Abs Max 78 83 87 96  100  106 108 103 98 93 82   74   108 
Abs Min 4 7 9 22   32   42 59 57 42 23 16    6    4 

ArACHE Site Elevation 3,956 FT MSL Period of Record 1962-1973 

Mean Max 56 60 68 77 86 93 95 92   86 77 65 56 76 
Mean Min 24 28 35 44 52 61 66 63   57 44 33 26 44 
Abs Max 78 80 89 97 100 108 107 103   99 93 82 75 108 
Abs Min -7 7 7 20 28 42 59 53   37 21 13 2 -7 

JALLEN Site Elevation 4,051 FT MSL Period of Record 1963-1973 

i Mean Max   55 59 67 76   86   92   95 91   85   77   64   55   75 
Mean Min   25 29 35 44   52   61   67 65   57   46   34   27   45 
Abs Max    76 81 89 98   98  108  106 106   98   92   84   76   108 
Abs Min    -2 5 7 22   30   43   58 50   37   28   16    7    -2 

STALLION Site Elevation 4,940 FT MSL Period of Record 1962-1973 

Mean Max 51 55 63 72 82 89 92 89 83 73 61 51   72 
Mean Min 21 25 31 39 48 57 64 61 54 43 31 23   41 
Abs Max 72 77 85 93 97 101 104 101 95 90 79 71   104 
Abs Min -16 2 6 17 30 40 54 47 35 20 14 2   -16 
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SECTION II 

DENSITY AND PRESSURE 

Table VI. Mean and Extreme Density and Station Pressure by 
Month and by Hour — ——— 
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SECTION III 

CLOUDS 

PAGE 

Table VII. Diurnal Variation of the Relative Frequency 
Distribution of Cloudiness "ypes by Month 
and by Hour — — : —   77 

75 



CLOUD CLASSIFICATION (11) 

Family A: High Clouds 
(Mean lower level» 6,000 meters, 20,000 feet) 

Cirrus (Cl) 
Clrrocumulus (Cc) 
Clrrostratus (Cs) 

Family B: Middle Clouds 
(Mean upper level» 6,000 meters, 20,000 feet; 
mean lower level, 2,000 meters, 6,500 feet) 

Altocumulus (Ac) 
Altostratus (As) 

Famil ' C: Low Clouds 
(Mean upper level 2,000 meters, 6,500 feet; 
mean lower level, close to the surface) 

Stratocumulus (Sc) 
Stratus (St) 
Nimbostratus (Ns) 

Family D: Clouds With Vertical Development 
(Mean upper level, that of cirrus; mean lower 
level 500 meters, 1,600 feet) 

Cumulus (Cu) 
Cumulonimbus (Cb) 
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SECTION IV 

WEATHER 

Table VIII. (a) Monthly and Annual Mean Precipitation 
(Inches) at Seven WSMR Sites —— —— 

: : 
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TABLE VIII (a) 

MONTHLY AMD ANNUAL MEAN PRECIPITATION (INCHES) AT SEVEN WSMR SITES 

Site A WSD HMN SMR APA r JAL STA  1 

Elevation 4.238 3.989 4,070 3.999 3.956 4.051 i 4.940 

Period of Record 1950-73 1963-73 1964-73 | 1964-73 1964-73 1966-73 1963-73 | 

Jan 0.48 0.29 0.41 0.29 0.29 0.26 0.12 
Feb 0.57 0.40 0.40 |  0.39 0.18 0.34 0.19 

]                Mar 0.52 0.25 0.53 1  0.26 0.17 0.14 0.29 
\                Apr 0.22 1 0.14 | 0.12 0.13 0.12 0.07 0.10 

May 0.23 I 0.15 ]  0.30 0.16 j 0.15 0.37 0.30 
Jun 0.89 !  1.39 1  0.98 1.04 | 0.96 0.77 0.97 
Jul 2.29 1.94 1.86 1.89 j 1.35 1.82 1.71 

1      Aug 1.P6 2.06 1.95 2.48 2,13 1.50 2.13 
Sep 1.29 1.39 1.32 1.15 1.21 1.07 1.27 
Oct 1.06 0.75 1.04 0.77 0.63 0.98 0.96 
Nov 0.42 0.37 j  0.34 0.35 ! 0.35 0.44 0.25 
Dec !  0.76 0.47 0.62 ]  0.64 0.58 0.55 0.52 

Annual 10.59 10.20 8.76 |  9.55 7 87 8.27 8.80 

TABLE VIII (b) 

ANNUAL RAINFALL (INCHES) BY YEARS AT MA" STATION 
1950-1973 

i 

Year Rainfall Year Rainfall 

1950 6.41 1962 14.07   j 
1951 7.08 1963 7.56 

!  1952 9.32 1  1964 9.22   j 
j  1953 5.30 1965 12.40 
!  1954 5.91 1966 16.63 
|  1955 9.27 1967 10.12  j 

1956 3.92 j j  1968 12.99 
1957 10.37 1969 13.53 
1958 20.02 1970 j  8.41 
1959 11.45 1971 1  8.75 
1960 11.25 1972 16.19 
1961 12.62 1973 11.38  ! 
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TABLE VIII (c) 

MONTHLY AND ANNUAL PRECIPITATION MEANS AND EXTREMES (INCHES) AT "A" STATION 
1950-1973 

Month Mean Greatest 
Monthly 

Year Gratest 
24-Hour* 
Rainfall 

Date 

Jan 0.48 1.50 1960 0.96 11-1960 
Feb  ! 0.37 1.74 1957 1.01 1 28-1953 

|  Mar 0.52 3.00 1958 1.46 1 5, 6-1958 
Apr 0.22 1.37 1952 0.95 11-1952 
May 0.23 0.95 1959 0.82 23-1959 I 
Jun 0.89 7.42 1966 2.40 29-1966 
Jul 2.29 5.63 1962 2.50 14, 15-1973 

1  Aug 1.86 6.32 1959 4.25 23, 24-1959 
Sep 1.29 5.76 1958 2.96 11, 12-1964 
Oct 1.06 3.65 j 1955 1.91 1 3, 4-1955 1 
Nov 0.42 2.40 1961 0.89 |    8-1961 
Dec 0.76 2.43 I 1965 1.0 14, 15-1967 

Annual 10.59 20.02 | 1958 

* Any consecutive 24-hour period. 

TABLE VIII (d) 

MONTHLY AND ANNUAL MEAN AND MAXIMUM SNOWFALL (INCHES) AT "A" STATION 
1950-1973 

Month Mean Maximum Date 
Snowfall Snowfall 

1  Jan 1.3 6.9 1972 
Feb 1.5 8.6 i  1952 
Mar 0.5 3.5 1958 
Apr T T 1973* 
May J   0.0 0.0 
Jun 0.0 0.0 

j  Jul 0.0 0.0 1 
Aug 0.0 0.0 
Sep 0.0 0.0 
Oct T T 1973* 
Nov j   0.8 6.2 1961 
Dec 2.4 14.9 1967 

Annual 6.5 18.5 1960  1 

* Trace also recorded in earlier years. 
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